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Description

This invention relates to heating and to sealing of
thermoplastic surfaces.

US-A-3,380,229 discloses a system in which car-
tons are advanced continuously with their major sur-
faces substantially horizontal and with respective ends
thereof directed unilaterally horizontally, each of those
ends being provided with two flaps at respective upper
and lower edges of the mouth of the end. Each flap has
at least its inner surface of thermoplastics. As the car-
tons advance, the flaps are folded inwards, so that an
inner flap closes the mouth and the outer flap is turned
towards the inner flap. In that condition, the flaps pass a
row of vertical metal tubes, the inner flaps to one side of
the row and the outer flaps to the other side of the row.
The tubes are connected to an air manifold and are
electrically heated to a temperature in excess of the
temperature necessary to render tacky the thermoplas-
tics. Air blown through the tubes renders tacky either the
outer surfaces of the inner flaps, or the outer surfaces of
the inner flaps and the inner surfaces of the outer flaps,
which are then pressed onto the inner flaps to seal the
flaps together. The upper ends of the tubes are usually
closed, but each tube is formed adjacent its upper end
with a longitudinally extending slot forming an elongate
air outlet opening.

In sealing the top end closure of a carton formed of
paperboard coated on both faces with thermoplastics,
with the top end closure comprising a loop of panels, it
is known to advance the carton stepwise and, at a dwell,
to insert a hollow heating head substantially fittingly into
the open closure and to supply hot air into the heating
head, whence the hot air is directed, by apertures in ver-
tical walls of the heater head, onto selected parts of the
internal surfaces of sealing panels of the end closure to
render tacky the thermoplastics of these selected parts.
Following removal of the head from the carton, the seal-
ing panels of the end closure are pressed together by
sealing jaws to seal the end closure. It is conventional
for the apertures in the heater head to be circular, so
that the portions upon which the jets of hot air impinge
are roughly circular. It is also conventional for the circu-
lar apertures to be more densely distributed over inter-
nal surface zones which are to be relatively strongly
attached together than over internal surface zones
which are to be relatively weakly attached together. An
array of circular apertures produces a relatively uneven
seal, with a risk of leakage between adjacent well-
sealed spots.

EP-A-0028941 discloses a gable-topped carton
which has its top closure heat-sealed by heating to a
tacky consistency, at a first heating stage, those por-
tions of thermoplastics internal surfaces of its lateral
sealing panels above the level of the ends of its folded-
in sealing panels and thermoplastics internal surfaces
of the corner regions among the sealing panels, and, at
a second heating stage, the aforesaid portions of the
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internal surfaces of its lateral sealing panels and ther-
moplastics external surfaces of the folded-in sealing
panels, and then pressure-sealing the tacky surface
portions together to form a sealing fin. The heating of
the folded-in panel which is to be included in a pouring
spout is such that the internal surface thereof is ren-
dered tacky from the adjacent corner regions along to,
but not beyond, two score lines intermediate the centre
and the respective ends of that panel, which score lines
aid in forming the spout. The heating of those portions
of the thermoplastics internal surfaces of the lateral
sealing panels above the level of the ends of the folded-
in sealing panels may be performed at each heating
stage by horizontal sheets of hot air emitted through
narrow, horizontal slots in lateral walls of the heating
head in the stage in question. The heating of the ther-
moplastics internal surfaces of the corner regions
among the sealing panels may be performed by vertical
sheets of hot air emitted by vertical slots in the corners
of the heating head of the first stage. The heating of the
thermoplastics external surfaces of the folded-in sealing
panels may be performed by horizontal sheets of hot air
emitted from narrow, V-shaped, horizontal slots in trans-
verse, V-shaped, vertical walls of the heating head of
the second stage. To prevent the internal surface of that
one of the folded-in sealing panels which is to be
included in the pouring spout from becoming tacky, that
internal surface can be subjected to a horizontal sheet
of cold air from a narrow, V-shaped, horizontal slot in a
transverse, V-shaped, vertical wall of the heating head
of the second stage. Instead of employing hot air heat-
ing of the top closure, it is possible to employ radiant
heating. It is possible to avoid the need to cool the inter-
nal surface of the sealing panel which is to be included
in the spout by so designing and controlling the heating
means of the apparatus that this internal surface does
not attain a temperature at which it becomes tacky.

In an alternative embodiment disclosed in EP-A-
0028941, the lateral horizontal slots of the heating head
may each take the form of a double row of circular
bores, whilst the vertical slots may each be a vertical
row of bores. In the second stage, the horizontal V-
shaped slots may each be replaced by two V-shaped
slots which are each directed downwardly at an angle of
about 12° to the horizontal.

A heating head with a relatively large total aperture
area and thus with a relatively low exit velocity for the
hot air gives good uniform heating of a surface but will
also heat surrounding regions excessively. Moreover,
cross-wind effects are particularly strong with a heating
head substantially fittingly received in the top end clo-
sure of a carton, because all of the hot air used for heat-
ing the internal surface of the carton must escape
through the gap between the heating head and the car-
ton. It is thus highly desirable that the cross-wind veloc-
ity should be low compared to the aperture exit velocity,
in other words that the total aperture area should be
kept as low as reasonably possible.
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Where relatively complicated sealing patterns are
required, it is usual to employ ultrasonic sealing instead
of hot-air or radiant sealing. EP-A-0222511 discloses a
spouted, gable-topped carton which has its top closure
fin sealed by welding employing an ultrasonic horn and
an anvil giving a suitable profile of contour sealing of the
fin. There is a straight, continuous, lengthwise seal
where the fin is two-ply and a meandering continuous
lengthwise seal where it is four-ply, whilst the sealed
parts of the four-ply spout portion of the fin are of lesser
total extent in proportion to the area of that spout part
than are the sealed parts of the other four-ply portion of
the fin in proportion to its area.

New carton materials and new products to be filled
increasingly require that the heat transfer to the internal
thermoplastics surfaces should be between more nar-
row temperature limits; moreover, for some products the
sealing has to be completely airtight. The products of
particular concern are detergents, wine and mineral
water.

According to a first aspect of the present invention,
there is provided a method of sealing an end closure of
a container including a loop of first, second, third and
fourth end closure sealing panels, comprising directing
hot fluid onto narrow, band-form portions of a thermo-
plastic inside surface of said end closure to render said
band-form portions tacky and then folding said first, sec-
ond, third and fourth end closure sealing panels to pro-
vide continuous sealing along the first, second and third
sealing panels, characterised in that said hot fluid is
directed onto a continuous narrow band-form part of
said inside surface and said narrow band-form part
extends along the first, second and third sealing panels
to provide said continuous sealing.

According to a second aspect of the present inven-
tion, there is provided apparatus for use in sealing an
end closure of a container including a loop of first, sec-
ond, third and fourth end closure sealing panels, com-
prising a narrow slot means for directing hot fluid
outwardly onto thermoplastic, narrow, band-form por-
tions of the inside surfaces of said first and third sealing
panels to render said band-form portions tacky, and
supply means for supplying said hot fluid to said slot
means, characterised in that said narrow slot means is
of substantially U-shape for directing said fluid onto a
thermoplastic, narrow, band-form part of substantially
U-shape of the inside surfaces of the first, second and
third sealing panels and including said portions to
render said band-form part tacky.

Owing to these aspects of the invention, there can
be obtained an improvement in the reliability of the fluid-
tightness of an end closure sealed by rendering panel
parts tacky with hot fluid, folding the panel parts towards
each other, and applying pressure to the folded-in panel
parts, compared with an end closure where the tacky
loop extends over the insides of the first and third seal-
ing panels, but over the outside of the second sealing
panel.
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In a preferred embodiment, there is provided a
method of sealing together first and second, substan-
tially planar, surface zones of which at least the first is of
thermoplastic material and extends upwardly, compris-
ing advancing said surface zones along a path, directing
towards the first surface zone from narrow slots, and
while said surface zones are substantially fixed relative
to said slots in the sense of displacement of said sur-
face zones along said path, a plurality of jets of hot fluid
which are spaced apart from each other horizontally,
thereby rendering tacky the first surface zone, and then
bringing the first and second surface zones together to
attach them together, said jets being of elongate cross-
section with the longitudinal axes of the cross-sections
lying in respective substantially vertical planes.

In that preferred embodiment, there is provided
apparatus for use in sealing together first and second,
substantially planar, surface zones of which at least the
first is of thermoplastic material and extends upwardly,
comprising a plurality of slots for directing hot fluid onto
the first surface zone to render the same tacky, a con-
veyor arranged to advance said surface zones along a
path in such manner that time periods when said sur-
face zones are substantially fixed relative to said slots in
respect of displacement along said path alternate with
time periods when said surface zones advance along
said path relative to said slots, and supply means for
supplying hot fluid to said slots during the former time
periods, said slots being spaced apart from each other
horizontally and their longitudinal axes extend upwardly
and lie in respective substantially vertical planes.

Owing to the features of this preferred embodiment,
there can be obtained an improvement in the strength
and evenness of the seal of two surface portions sealed
together by rendering at least one tacky with hot fluid,
bringing them together and applying pressure to them,
compared with such seal obtained using circular-sec-
tion jets of hot fluid.

In the preferred embodiment the method comprises
directing hot fluid onto a narrow band-form part of said
first surface zone generally inclined to the vertical to
render the same tacky, and then bringing said first and
second surface zones together to attach them together
at said narrow band-form part, hot fluid being directed
onto a plurality of individual parts of said first surface
zone regularly spaced apart from each other along and
above said band-form part to render the same tacky,
whereby said first and second surface zones are
attached together also at said individual parts when
brought together.

In the preferred embodiment the apparatus com-
prises a narrow slot whereof the longitudinal axis is gen-
erally inclined to the vertical for directing hot fluid onto a
narrow band-form part of said first surface zone to
render the same tacky, and supply means for supplying
said hot fluid to said slot, a plurality of apertures being
spaced from each other along and above said slot for
directing hot fluid onto a plurality of individual parts of
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said first surface zone spaced apart from each other
along and above said band-form part to render the
same tacky, and said supply means serving also to sup-
ply said hot fluid to said apertures.

In the preferred embodiment there is obtained a
combination comprised of first and second sheet mate-
rial members having respective first and second surface
zones whereof at least the first surface zone is of ther-
moplastic material, said first surface zone including a
narrow, band-form part attached throughout its length to
said second surface zone, said first surface zone also
including a plurality of individual parts regularly spaced
from each other along and above said band-form part
and attached to said second surface zone.

In more detail, the preferred embodiment provides
a method of sealing an end closure of a container, said
end closure comprising an inner loop of obturating pan-
els for obturating the end of the container and an outer
loop of sealing panels for forming a sealing fin, the seal-
ing panels comprising first and second, oppositely dis-
posed, lateral panels having thermoplastic internal
surfaces and first and second, oppositely disposed,
folded panels having thermoplastic internal surfaces
and whereof the first folded panel is to be comprised in
a pouring spout and of which the internal surface of the
first lateral panel consists of two side-by-side segments
one of which is to be relatively weakly attached to an
opposite surface and the other of which is to be rela-
tively strongly attached to another opposite surface,
comprising directing hot fluid onto portions of said seg-
ments to render said portions tacky and then bringing
said internal surface of the first lateral panel together
with the opposite surfaces to attach them together, said
directing comprising directing said hot fluid onto only a
single portion of the one segment which portion is of
narrow band form, is generally inclined to the vertical
and extends from one end zone to the opposite end
zone of said one segment, to render said single portion
tacky, and directing said hot fluid onto one or more parts
of the other segment which is or are of an area or total
area greater than the area of said single portion and
which comprise(s) a second band-form portion gener-
ally inclined to the vertical and extending from one end
zone of said other segment to the opposite end zone
thereof, to render said one or more parts tacky, said
bringing together attaching said internal surface of the
first lateral panel to the opposite surfaces at said single
portion and said one or more parts.

In more detail, the preferred embodiment provides
apparatus for use in sealing an end closure of a con-
tainer, which end closure comprises an inner loop of
obturating panels for obturating the end of the container
and an outer loop of sealing panels for forming a sealing
fin, the sealing panels comprising first and second,
oppositely disposed, lateral panels having thermoplas-
tic internal surfaces and first and second, oppositely dis-
posed, folded panels having thermoplastic internal
surfaces and whereof the first folded panel is to be com-
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prised in a pouring spout and of which the internal sur-
face of the first lateral panel consists of two side-by-side
segments one of which is to be relatively weakly
attached to an opposite surface and the other of which
is to be relatively strongly attached to another opposite
surface, comprising narrow slot means for directing hot
fluid onto portions of said segments to render said por-
tions tacky, and supply means for supplying said hot
fluid to said slot means, said slot means comprising one
narrow slot length generally inclined to the vertical for
directing hot fluid onto only a single part of the one seg-
ment which part is of narrow band form, is generally
inclined to the vertical and extends from one end zone
to the opposite end zone of said one segment, to render
said single part tacky, and one or more apertures of an
area or total area greater than that of said slot length for
directing hot fluid onto one or more parts of the other
segment which is or are of an area or total area greater
than the area of said single part and said one or more
apertures comprising another narrow slot length gener-
ally inclined to the vertical for directing hot fluid onto a
band-form part of the other segment generally inclined
to the vertical and extending from one end zone of said
other segment to the opposite end zone thereof, to
render said one or more parts tacky, said supply means
serving to supply said hot fluid also to said one or more
apertures.

Thereby, it is possible to provide a hot-fluid system
in which there is discrimination between surface zones
which should essentially be sealed together in an air-
tight manner and surface zones which should essen-
tially be attached together for increased strength.

In the method of the preferred embodiment, which
comprises supplying hot fluid to a slot which is directed
towards a thermoplastic surface to cause the slot to
direct said hot fluid onto the surface to render the same
tacky, said slot is of a width W and is spaced a distance
H from the surface, with '/, being no less than 1, and
the Reynolds number of the flow of said fluid through
the slot is no more than 10,000.

The slot can be substantially vertical and directed
substantially horizontally or substantially horizontal and
directed substantially horizontally.

Owing to this feature of the preferred embodiment,
there can be obtained heating of the surface without
large local relative differences in heat transfer coeffi-
cient within the impingement area.

Advantageously, M/ is between 1 and 10, prefera-
bly about 5, whilst the Reynolds number (Re) is prefera-
bly between 1,000 and 2,000.

We have found that a slot-form aperture has a heat
transfer coefficient comparable to that of a round aper-
ture. We have also found that a single slot-form aperture
which is generally horizontal can produce uniform heat-
ing in the length direction of the slot, but that the sheet
of hot air emitted by the slot is strongly influenced by
crosswinds produced by hot fluid rising from any aper-
tures below it. In practice, we use horizontal, slot-form
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apertures where there is expected to be little cross-wind
effect and circular-form or vertical, slot-form apertures
where strong cross-wind effect is expected.

In the preferred embodiment, a single, generally
horizontal, slot-form aperture, or its equivalent in the
form of a plurality of generally horizontal, slot-form aper-
tures, is provided in each of two vertical lateral walls and
one of two vertical end walls of a heating head.lt pro-
duces a band-form tacky part on a lateral or end sealing
panel of a top end closure of a carton formed of paper-
board coated on both faces with thermoplastics and this
band-form part is used for airtight sealing. Where it is
desired to increase the strength of the attachment,
round apertures and/or vertical slot apertures are pro-
vided above the single, generally horizontal, slot form
aperture or its equivalent.

In order that the invention may be clearly under-
stood and readily carried into effect, reference will now
be made, by way of example, to the accompanying
drawings, in which:-

Figure 1 is an underneath plan view of a main part
of a top closure heating head of a carton forming,
filling and sealing machine,

Figure 2 shows a lateral elevation of the main part,
Figure 3 shows an opposite lateral elevation of that
main part,

Figure 4 shows a front elevation of that main part,
Figure 5 shows a rear elevation of that main part,
Figures 6 and 7 show elevations taken in the direc-
tions of the arrows A and B in Figure 1, respectively,
Figure 8 shows a section taken on the line C-C of
Figure 4 through not only the main part of the head
but also two subsidiary parts thereof and a carton,
Figure 9 is a top perspective view of a top end clo-
sure of the carton ready to be received by the heat-
ing head,

Figures 10 to 16 are views similar to Figures 1 to 7,
respectively, of a modified version of the main part
of the heating head, and

Figure 17 is a top plan view of a top closure heating
station of the machine.

Referring to Figures 1 to 8, the main part M of the
heating head comprises an open-topped chamber 1
bounded by an imperforate, horizontal, bottom wall 2,
and a vertical skirt consisting of two perforate, lateral
walls 3 and 4 identical to each other, a substantially
imperforate, V-shaped, front wall 5 and a perforate, V-
shaped, rear wall 6. Fixed to the respective walls 3 and
4 are two horizontal lugs 7 and 8 whereby the main part
M is attachable to a vertically reciprocating support (not
shown). Formed through each of the walls 3 and 4 is a
narrow, generally horizontal slot 9 extending from one
end zone to the opposite end zone of the wall. The slot
9 consists of an upper horizontal length 9a, a vertical
intermediate length 9b and a lower horizontal length Sc.
Also formed through each wall 3 or 4 are three narrow,
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vertical slots 10 communicating directly with the slot
length 9¢ and regularly spaced apart from each other
and from the vertical slot length Sb along the slot length
9c. Formed through the corners of the vertical skirt 3 to
6 are respective narrow, vertical slots 11. Formed
through each of the two limbs of the V-shaped wall 6, at
a location near the bottom wall 2 is a narrow, horizontal
slot 12 extending from one end zone to the opposite end
zone of the limb. Formed through each limb are also five
narrow, vertical slots 13 communicating directly with the
slot 12 and regularly spaced apart along the slot 12.

In use, the heating head is lowered to receive the
top closure of the carton C shown in Figures 8 and 9.
The carton is formed from paperboard coated on both
faces with thermoplastics and consists of a sealed bot-
tom closure (not shown), four body panels (of which two
are seen and referenced 21 and 22), four top closure
obturating panels 31 to 34 and four top closure sealing
panels 41 to 44. The panels 41 to 44 are sealed
together to form a sealing fin, the pre-broken and thus
V-shaped fold-in panels 42 and 44 being sandwiched
between the lateral panels 41 and 43 in the fin itself. The
panels 32 and 42 are intended to form a pouring spout
and, from the two corners where the panel 32 meets the
panel 22, two score lines 45 and 46 extend obliquely
upwards over the panels 31 and 41 and 33 and 43,
respectively, to about the middles of the top edges of the
panels 41 and 43 and serve to facilitate folding-out of
the pouring spout panels 32 and 42 when the sealed top
end closure is later opened by the consumer. In the pre-
broken condition of the end closure shown in Figures 8
and 9, the heating head is lowered until the main part M
is received in the open top closure. Hot air is fed to the
chamber 2 and thence the slots 9 to 13 to direct the hot
air in horizontal and vertical sheets onto the internal sur-
faces of the sealing panels to provide the tacky pattern
partially shown diagrammatically by shading in Figure 9.
It will be noted that, over the front half of the internal sur-
face of the lateral panel 43, for example, there is sub-
stantially no tacky area bar a vertical front corner strip
11" formed by the relevant front slot 11, a single horizon-
tal tacky band length 9a’ formed by the horizontal slot
length 9a, and a vertical tacky band length 9b' formed
by the vertical slot length 9b. It will also be seen that the
rear half of the internal surface of the panel 43, for
example, is not only formed with vertical and horizontal
tacky band lengths 9b' and 9¢' corresponding to the slot
lengths 9b and 9c, but also with tacky vertical strips 10’
corresponding to the vertical slots 10 and a tacky verti-
cal rear corner strip 11’ corresponding to the relevant
rear slot 11. It will also be noted that the internal surface
of the panel 44 is formed with the horizontal tacky bands
12" and vertical tacky strips 13" corresponding to the
slots 12 and 13, respectively. The horizontal distribution
of the slots 10 and 13 is such that, when the relevant
limb of the V-shaped panel 44 is pressed against the
internal surface of the panel 43, the vertical tacky strips
10" and 13’ roughly coincide and so provide a strong
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attachment. It will also be noted that the internal surface
of the relevant limb of the V-shaped panel 42 has no
tacky area thereof apart from its corner region adjacent
the panel 43 and thus, when pressed against the panel
43, remains substantially unadhered thereto except at
the front vertical strip 11" and the vertical band length
9b’. The horizontal band length 9a’ seals against the
corresponding band length 9a’ on the internal surface of
the panel 41.

We believe that the modified version shown in Fig-
ures 10 to 16 gives more accurately located heating of
the top closure sealing panels 41 to 44. Referring to Fig-
ures 11 and 12, it will be noted that the slot lengths 9¢
have been displaced upwards and the slot lengths 9a
displaced downwards relative to the same slot lengths
in Figures 2 and 3, whilst the slot lengths 9b and 10
have been correspondingly shortened so as to extend
over only about one-quarter to one-third of the height of
the walls 3 and 4. Referring to Figures 11 to 16, it will be
noted that the slots 11 have also been correspondingly
shortened. As seen in Figures 14 to 16, the slots 12
have been displaced so as to extend obliquely upwards
towards the respective adjacent corner slots 11 at an
angle to take account of the fact that, in the pre-broken
condition of the panel 44, its lowermost central point is
at a lower level than its lowermost end points, i.e. the
boundary between the panels 34 and 44 is of a shallow,
cranked, V-form with the centre of the V at a lower level
than the ends of the V.

Figure 8 shows the main part M of the heating head
with the subsidiary parts S of the head. The V-shaped
vertical walls of the subsidiary parts S are formed with a
plurality of vertical slots (not shown) through which hot
air is directed onto the external surfaces of the panels
42 and 44 to render them tacky.

It will be appreciated that, for example, the panels
42 and 43 are relatively weakly attached together, the
effect of the slot length 9a being to provide an airtight
seal, whilst, for example, the panels 43 and 44 are rela-
tively strongly attached together, with the effect of the
slot length 9¢ being to provide an airtight seal. The posi-
tioning of the slots 10 above each slot length 9¢ (and of
the slots 13 above each slot 12) ensures that they do
not produce upward crosswinds out of the mouth of the
carton which interfere with the horizontal sheet of hot air
directed from the slot length 9¢ (and the slot 12). More-
over, the spacings among the slots 10 (and 13) enable
hot air from the slot length 9¢ (and the slot 12) to escape
upwards without interfering with the effectiveness of the
slots 10 (and 13).

An advantage of heating a narrow band of, say, a
few millimetres, is that it provides a good airtight seal
but at relatively low temperature because of the small
heating area involved. The slots 9 to 13 are preferably
less than about 2mm. in width W. In fact, the slots 9 to
13 are preferably about 1mm. in width W, except for the
corner slots 11 which, to account for the greater dis-
tance between the board and the heating head in the
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corners of the carton, may be of about 2mm. width W. In
respect of any one of the slots 9 to 13 the ratio of the
distance H from the facing surface to be heated to the
width W of the slot is about 5, while the Reynolds
number (Re) of the air flow through the slot is substan-
tially 1,500, which values we believe give a relatively
even heat transfer coefficient over the impingement
area, so giving even sealing over that area.

By the use of the present heating head, it is possi-
ble to obtain uniform local heat transfer coefficients at
least four times higher for the particular attachment
areas required than for the surrounding regions.

Referring to Figure 17, pairs of cartons C are
advanced stepwise in the direction of the arrow Z
through the heating station 100, which acts simultane-
ously upon both cartons of a pair. The station 100
includes two identical heating heads 101 each accord-
ing to Figures 1 to 8, or Figs. 10 to 16, mounted in a cas-
ing 102.

The cartons C are advanced stepwise in pairs by an
indexing chain conveyor diagrammatically indicated at
103. The casing 102 is raised and lowered about co-
axial pins 107 and in synchronism with the stepwise
advance of the cartons C by means of a rotary cam (not
seen) acting on a roller follower (not seen) carried by a
tubular arm 110 mounting and communicating with the
casing 102. The cam raises the heads 101 just clear of
the cartons advancing therebelow. Springs 111 urge the
follower to bear continuously against the cam. The inte-
rior of the arm 110 communicates via a bellows hose
112 with a fixed hot-air supply pipe (not shown) and
supplies the hot air to the hollow interior of the casing
102 and thus the heads 101. In Figure 8 an end plate of
the head 100 has been removed for ease of under-
standing. If and when, during operation, the stepwise
carton advance is discontinued for some reason, for
example automatically on misalignment of a carton, a
pneumatic piston-and-cylinder device 113 is automati-
cally actuated to swing an arm 114 downwardly about
the pins 107. The arm 114 is fixed to the tubular arm
110. The arm 114 is swung downwardly through an
angle sufficient to lift the heads 101 well clear of the car-
tons C therebelow, so as to avoid the hot air being con-
tinually fed to the stationary cartons and their contents.
With resumption of the stepwise advance of the cartons,
the device 113 allows the heads 101 to return to their
operational positions.

Claims

1. A method of sealing an end closure of a container
including a loop of first, second, third and fourth end
closure sealing panels (41-44), comprising direct-
ing hot fluid onto narrow, band-form portions (9") of
a thermoplastic inside surface of said end closure
to render said band-form portions (9') tacky and
then folding said first, second, third and fourth end
closure sealing panels (41-44) to provide continu-
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ous sealing along the first, second and third sealing
panels (41,44,43), characterised in that said hot
fluid is directed onto a continuous, narrow band-
form part (9',12") of said inside surface and said
narrow band-form part (9',12") extends along the
first, second and third sealing panels (41,44,43) to
provide said continuous sealing.

A method according to claim 1, wherein said band-
form part ( 9',12) includes outer sections (9a’) at
respective segments of the first and third end clo-
sure sealing panels (41,43), which segments are to
form portions of a pouring spout, inner sections
(9c)) at respective segments of the first and third
end closure sealing panels (41,43) which segments
are not to form portions of said spout, and interme-
diate sections (9b") connecting the respective outer
sections (9a’) with the respective inner sections
(9c"), the outer sections (9a') being further from the
middle of the container (C) than are the inner sec-
tions (9¢").

A method according to claim 2, wherein said band-
form part (9,12") includes a section (12") at the sec-
ond end closure sealing panel (44) which section
(12) interconnects said inner sections (9¢") and is
disposed at substantially the same distance from
the middle of said container (C) as are said inner
sections (9¢").

A method according to claim 3, wherein said sec-
tion (12') at said second end closure sealing panel
(44) is of a shallow V-shape in a plane parallel to a
longitudinal axis of said container (C).

A method according to any preceding claim,
wherein, during said directing, said first, second,
third and fourth end closure sealing panels (41-44)
extend upwardly, said directing being accompanied
by directing towards a surface zone above said nar-
row band-form part (9',12") a plurality of jets of hot
fluid which are spaced apart from each other hori-
zontally, thereby rendering said surface zone tacky.

A method according to claim 5, wherein said jets of
hot fluid are of elongate cross-section with the lon-
gitudinal axes of the cross-sections lying in respec-
tive substantially vertical planes.

A method according to claim 5 or 6, wherein said
surface zone is located above only said inner sec-
tions (9¢") and said section (12)).

A method according to claim 1, wherein said end
closure comprises an inner loop of obturating pan-
els (31-34) for obturating the end of the container
(C) and an outer loop of said sealing panels (41-44)
for forming a sealing fin, the first and third sealing
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panels (41,43) comprising oppositely disposed, lat-
eral panels (41,43) having thermoplastic internal
surfaces and the second and fourth sealing panels
(44,42) comprising oppositely disposed, folded
panels having thermoplastic internal surfaces and
whereof the fourth sealing panel (42) is to be com-
prised in a pouring spout and of which the internal
surface of the first sealing panel (41) consists of two
side-by-side segments one of which is to be rela-
tively weakly attached to an opposite surface and
the other of which is to be relatively strongly
attached to another opposite surface, said directing
comprising directing hot fluid onto only a single por-
tion (9a’) of the one segment which portion (9a") is
of narrow band form, is generally inclined to the ver-
tical and extends from one end zone to the opposite
end zone of said one segment, to render said single
portion (93a") tacky, and directing hot fluid onto one
or more parts (9¢',10") of the other segment which
is or are of an area or total area greater than the
area of said single portion (9a’) and which com-
prise(s) a second band-form portion (9¢’) generally
inclined to the vertical and extending from one end
zone of said other segment to the opposite end
zone thereof, to render said one or more parts
(9¢',10") tacky.

A method according to any preceding claim,
wherein said directing is performed by slot means
(9,12) which is directed towards said inside surface
and which is of a width W and is spaced a distance
H from said inside surface, with M/, being no less
than 1, and with the Reynolds number of the fluid
flow through the slot means (9,12) being no more
than 10,000.

A method according to claim 9, wherein said slot
means (9) is substantially horizontal and directed
substantially horizontally.

A method according to claim 9 or 10, wherein said
H/w is between 1 and 10.

A method according to claim 11, wherein said ™/,
is about 5.

A method according to any one of claims 9 to 12,
wherein said Reynolds number is between 1,000
and 2,000.

Apparatus for use in sealing an end closure of a
container including a loop of first, second, third and
fourth end closure sealing panels (41-44), compris-
ing a narrow slot means (9) for directing hot fluid
outwardly onto thermoplastic, narrow, band-form
portions (9') of the inside surfaces of said first and
third sealing panels (41,43) to render said band-
form portions (9) tacky, and supply means (102,
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110) for supplying said hot fluid to said slot means
(9), characterised in that said narrow slot means (9)
is of substantially U-shape for directing said fluid
onto a thermoplastic, narrow, band-form part
(9,12") of substantially U-shape of the inside sur-
faces of the first, second and third sealing panels
(41,44,43) and including said portions (9") to render
said band-form part (9',12) tacky.

Apparatus according to claim 14, wherein the oppo-
site limbs (9) of the substantially U-shaped slot
means (9,12) comprise respective lower sections
(9c) adjacent to the base (12) of the substantially U-
shape and respective higher sections (9a) further
from said base (12), said lower sections (9c)
extending at a lower level than a higher level at
which said higher sections (9a) extend, and respec-
tive intermediate sections (9b) connecting said
lower sections (9¢) with said higher sections (9a).

Apparatus according to claim 15, wherein said base
(12) extends at substantially said lower level.

Apparatus according to claim 14, 15 or 16, wherein
the base of the substantially U-shape of the slot
means (9,12) is of a shallow V-shape in a vertical
plane.

Apparatus according to any one of claims 14 to 17,
and further comprising a plurality of apertures
(10,13) spaced from each other along and above
said slot means (9,12) for directing hot fluid onto a
plurality of individual parts (10',13") of said inside
surface spaced apart from each other along and
above said band-form part (9,12") to render the
same tacky, said supply means (102,110) serving
to supply said hot fluid also to said apertures
(10,13).

Apparatus according to claim 18, wherein there are
several said apertures (10,13).

Apparatus according to claim 19 as appended to
claim 15, wherein there are several said apertures
(10,13) above each of said base (12) and said lower
sections (9c).

21. Apparatus according to claim 18, 19 or 20, wherein
said apertures (10,13) are respective slots (10,13)
whereof the longitudinal axes extend upwardly and
lie in respective substantially vertical planes.

Patentanspriiche

1. Verfahren zum Versiegeln eines Endverschlusses

eines Behalters, der eine Schleife aus ersten, zwei-
ten, dritten und vierten EndverschluB-Versiege-
lungsplatten (41-44) aufweist, mit den Schritten des
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Leitens eines heiBen Fluids auf schmale bandfér-
mige Abschnitte (9) einer thermoplastischen
Innenflache des Endverschlusses, um die bandfér-
migen Abschnitte (9') klebrig zu machen, und des
anschlieBenden Faltens der ersten, zweiten, dritten
und vierten EndverschluB-Versiegelungsplatten
(41-44) zwecks Schaffung einer durchgehenden
Versiegelung entlang der ersten, zweiten und drit-
ten Versiegelungsplatten (41,44,43), dadurch
gekennzeichnet, daB das heiBe Fluid auf einen
durchgehenden schmalen bandférmigen Teil
(9',12) der Innenflache ausgegeben wird und der
schmale bandférmige Teil (9,12) entlang der
ersten, zweiten und dritten Versiegelungsplatten
(41,44,43) verlauft, um die durchgehende Versie-
gelung zu bilden.

Verfahren nach Anspruch 1, bei dem der bandfér-
mige Teil (9',12") aufweist: &uBere Abschnitte (9a')
an jeweiligen Segmenten der ersten und dritten
EndverschluB-Versiegelungsplatten (41,43), wobei
diese Segmente zur Bildung von Teilen einer Aus-
guBtllle vorgesehen sind, innere Abschnitte (9¢")
an jeweiligen Segmenten der ersten und dritten
EndverschluB-Versiegelungsplatten (41,43), wobei
diese Segmente nicht zur Bildung von Teilen der
Tulle vorgesehen sind, und Zwischenabschnitte
(9b"), die die jeweiligen duBeren Abschnitte (9a')
mit den jeweiligen inneren Abschnitten (9¢’) verbin-
den, wobei die duBeren Abschnitte (9a’) weiter von
der Mitte des Behalters (C) entfernt sind als die
inneren Abschnitte (9¢").

Verfahren nach Anspruch 2, bei dem der bandfér-
mige Teil (9',12") an der zweiten EndverschluB3-Ver-
siegelungsplatte (44) einen Abschnitt (12
aufweist, der die inneren Abschnitte (9¢’) miteinan-
der verbindet und im wesentlichen um den gleichen
Abstand von der Mitte des Behalters (C) entfernt ist
wie die inneren Abschnitte (9¢).

Verfahren nach Anspruch 3, bei dem der an der
zweiten EndverschluB-Versiegelungsplatte (44)
befindliche Abschnitt (127) in einer parallel zu einer
Langsachse des Behalters (C) verlaufenden Ebene
die Form eines flachgespreizten V aufweist.

Verfahren nach einem der vorhergehenden Anspri-
che, bei dem sich wahrend des genannten Leitens
die ersten, zweiten, dritten und vierten Endver-
schluB-Versiegelungsplatten  (41-44)  aufwarts
erstrecken, wobei wéhrend des Leitens mehrere
horizontal voneinander beabstandete Strahlen hei-
Ben Fluids auf eine Giber dem schmalen bandférmi-
gen Teil (9,12) gelegene Oberflachenzone
ausgegeben werden, um die Oberflachenzone
klebrig zu machen.
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6. Verfahren nach Anspruch 5, bei dem die Strahle

heiBen Fluids einen langlichen Querschnitt haben,
wobei die Langsachsen der Querschnitte in im
wesentlichen vertikalen Ebenen liegen.

Verfahren nach Anspruch 5 oder 6, bei dem die
Oberflachenzone nur (iber den inneren Abschnitten
(9¢) und dem genannten einen Abschnitt (127)
angeordnet ist.

Verfahren nach Anspruch 1, bei dem der Endver-
schluB eine innere Schleife aus Dichtplatten (31-
34) zum Dichten des Endes des Behalters (C) und
eine aus den Versiegelungsplatten (41-44) gebil-
dete duBere Schleife zur Ausbildung einer Siegella-
sche aufweist, wobei die ersten und dritten
Versiegelungsplatten (41,43) einander gegeniber-
liegende seitliche Platten (41,43) mit thermoplasti-
schen Innenflachen aufweisen und die zweiten und
vierten Versiegelungsplatten (44,42) einander
gegeniberliegende gefaltete Platten mit thermo-
plastischen Innenflachen aufweisen, von denen die
vierte Versiegelungsplatte (42) zur Bildung eines
Teiles einer AusguBtille vorgesehen ist und von
denen die Innenflache der ersten Versiegelungs-
platte (41) zwei nebeneinander angeordnete Seg-
mente aufweist, von denen eines zu einer relativ
schwachen Anhaftung an einer gegentberliegen-
den Flache vorgesehen ist und das andere zu einer
relativ starken Anhaftung an einer weiteren gegen-
Uberliegenden Flache vorgesehen ist, wobei bei
dem Leiten heiBes Fluid nur auf einen einzelnen
Abschnitt (9a") des einen Segmentes, der in Form
eines schmalen Bandes ausgebildet ist, im wesent-
lichen schrag zur Vertikalen verlauft und sich von
einer Endzone zu der gegeniberliegenden End-
zone des genannten einen Segmentes erstreckt,
ausgegeben wird, um den genannten einen
Abschnitt (9a") klebrig zu machen, und wobei hei-
Bes Fluid auf einen oder mehrere Teile (9¢', 10
des anderen Segments, der bzw. die eine Flache
oder Gesamtiflache aufweisen, die gréBer ist als die
Flache des genannten einen Abschnitts (9a’) und
der bzw. die einen zweiten bandférmigen Abschnitt
(9¢") aufweisen, der im wesentlichen schrag zur
Vertikalen verlauft und sich von einer Endzone des
anderen Segmentes zu der dieser gegenuberlie-
genden Endzone erstreckt, ausgegeben wird, um
den einen oder die mehreren Teile (9¢',10") klebrig
zu machen.

Verfahren nach einem der vorherigen Anspriche,
bei dem das Leiten mittels einer Schlitzvorrichtung
(9,12) durchgefiihrt wird, die auf die Innenflache
gerichtet ist, eine Breite W hat und um einen
Abstand H von der Innenflache entfernt ist, wobei
H/W nicht weniger als 1 betragt, und wobei die Rey-
nolds'sche Zahl des Fluidstroms durch die Schlitz-
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vorrichtung (9,12) nicht mehr als 10.000 betragt.

Verfahren nach Anspruch 9, bei dem die Schilitzvor-
richtung (9) im wesentlichen horizontal ist und hori-
zontal ausgerichtet wird.

Verfahren nach Anspruch 9 oder 10, bei dem H/W
zwischen 1 und 10 betragt.

Verfahren nach Anspruch 11, bei dem H/W unge-
fahr 5 betragt.

Verfahren nach einem der Anspriiche 9 bis 12, bei
dem die Reynolds'sche Zahl zwischen 1.000 und
2.000 betragt.

Vorrichtung zum Versiegeln eines Endverschlusses
eines Behalters, wobei der Endverschluf3 eine
Schleife aus ersten, zweiten, dritten und vierten
EndverschluB-Versiegelungsplatten (41-44) aui-
weist, mit einer engen Schlitzeinrichtung (9) zum
Leiten eines heiBen Fluids nach auBen auf thermo-
plastische, schmale bandférmige Abschnitte (97
der Innenflache der ersten und dritten Versiege-
lungsplatten (41,43), um die bandférmigen
Abschnitte (9) klebrig zu machen, und mit einer
Zufthreinrichtung (102,110) zum Zufiihren des hei-
Ben Fluids zu der Schlitzeinrichtung (9), dadurch
gekennzeichnet, daB die enge Schlitzeinrichtung
(9) im wesentlichen U-férmig ausgebildet ist, um
das Fluid auf einen im wesentlichen U-férmigen,
thermoplastischen, schmalen bandférmigen Teil
(9,12") der Innenflachen der ersten, zweiten und
dritten Versiegelungsplatien (41,44, 43) einschlieB-
lich der Abschnitte (9") auszugeben, um den band-
férmigen Teil (9',12") klebrig zu machen.

Vorrichtung nach Anspruch 14, bei der die einander
gegenuberliegenden Arme (9) der im wesentlichen
U-férmigen Schlitzeinrichtung (9,12) jeweilige nahe
der Basis (12) der im wesentlichen U-férmigen
Gestalt angeordnete untere Abschnitte (9¢) und
jeweilige weiter von der Basis (12) weg angeord-
nete héhere Abschnitte (9a), wobei die unteren
Abschnitte (9¢) auf einer tieferen Ebene verlaufen
als eine héhere Ebene, auf der die héheren
Abschnitte (9¢) verlaufen, und jeweilige Zwischen-
abschnitte (9b) aufweist, die die unteren Abschnitte
(9¢) mit den héheren Abschnitten (9a) verbinden.

Vorrichtung nach Anspruch 15, bei der die Basis
(12) im wesentlichen auf der unteren Ebene ver-
lauft.

Vorrichtung nach Anspruch 14, 15 oder 16, bei der
die Basis der wesentlichen U-férmigen Gestalt der
Schlitzeinrichtung (9,12) in einer vertikalen Ebene
die Form eines flachgespreizten V aufweist.
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Vorrichtung nach einem der Anspriiche 14 bis 17,
ferner mit mehreren Offnungen (10,13), die mit
gegenseitigem Abstand entlang und oberhalb der
Schlitzeinrichtung (9,12) angeordnet sind, um hei-
Bes Fluid auf mehrere mit gegenseitigem Abstand
entlang dem bandférmigen Teil (9',12) und ober-
halb desselben angeordnete einzelne Teile (10',13)
der Innenflache auszugeben, um diese klebrig zu
machen, und mit einer Zufihreinrichtung
(102,110), die dazu dient, das heife Fluid auch den
Ofnungen (10,13) zuzufihren.

Vorrichtung nach Anspruch 18, bei der mehrere der
genannten Offnungen (10,13) vorgesehen sind.

Vorrichtung nach Anspruch 19 als Erganzung zu
Anspruch 15, bei der Uber der Basis (12) und den
unteren Abschnitten (9c) jeweils mehrere der
genannten Offnungen (10,13) vorgesehen sind.

Vorrichtung nach Anspruch 18, 19 oder 20, bei der
die Offnungen (10,13) jeweils als Schlitze (10,13)
ausgebildet sind, deren Langsachsen sich nach
oben erstrecken und in jeweiligen im wesentlichen
vertikalen Ebenen liegen.

Revendications

Un procédé de scellage d'une fermeture d'exiré-
mité d'un récipient comprenant une boucle de pre-
mier, second, troisieme et quatriéme panneau de
scellage de fermeture d'extrémité (41 a 44), com-
portant l'opération consistant a diriger un fluide
chaud sur des portions en forme de bande étroite
(9) d'une surface intérieure thermoplastique de
ladite fermeture d'extrémité pour rendre collante
lesdites portions en forme de bande (9), et ensuite
plier lesdits premier, second, troisiéme et qua-
triéme panneaux de scellage de fermeture d'exiré-
mité (41 a 44) pour assurer un scellage continu le
long des premier, second et troisiéme panneaux de
scellage (41, 44, 43), caractérisé en ce que ledit
fluide chaud est dirigé sur une partie en forme de
bande étroite continue (9, 12) de ladite surface
interne et en ce que ladite partie en forme de bande
étroite (9, 12') s'étend le long des premier, second
et troisiéme panneaux de scellage (41, 44, 43) pour
assurer ledit scellage continu.

Un procédé selon la revendication 1, dans lequel
ladite partie en forme de bande (9', 12") comprend
des sections externes (9a’) au niveau de segments
respectifs des premier et troisiéme panneaux de
scellage de fermeture d'extrémité (41, 43), seg-
ments qui doivent former des portions d'un bec ver-
seur, des sections internes (9¢") au niveau de
segments respectifs des premier et troisiéme pan-
neaux de scellage de fermeture d'extrémité (41,
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43), segments qui ne doivent pas former des por-
tions dudit bec, et des sections intermédiaires (9b")
reliant les sections externes respectives (9a’) avec
les sections internes respectives (9¢"), les sections
externes (9a') étant plus loin du milieu du récipient
(C) que le sont les sections internes (9¢').

Un procédé selon la revendication 2, dans lequel
ladite partie en forme de bande (9, 12") comprend
une section (12') au niveau du second panneau de
scellage de fermeture d'extrémité (44), section (127)
qui relie entre elles lesdites sections internes (9¢")
et est disposée sensiblement & la méme distance
du milieu dudit récipient (C) que le sont lesdites
sections internes (9¢).

Un procédé selon la revendication 3, dans lequel
ladite section (12") au niveau dudit second panneau
de scellage de fermeture d'extrémité (44) présente
la forme d'un V peu profond dans un plan paralléle
a un axe longitudinal dudit récipient (C).

Un procédé selon une revendication précédente
quelconque, dans lequel, au cours de ladite opéra-
tion de direction, lesdits premier, second, troisiéme
et quatriéeme panneaux de scellage de fermeture
d'extrémité (41 & 44) s'étendent vers le haut, ladite
opération de direction étant accompagnée par une
opération consistant a diriger vers une zone de sur-
face au-dessus de ladite partie en forme de bande
étroite (9', 12) un ensemble de jets de fluide chaud
qui sont espacés horizontalement I'un de l'autre, en
rendant ainsi collante ladite zone de surface.

Un procédé selon la revendication 5, dans lequel
lesdits jets de fluide chaud présentent une section
droite allongée avec les axes longitudinaux des
sections droites se trouvant dans des plans respec-
tifs sensiblement verticaux.

Un procédé selon la revendication 5 ou 6, dans
lequel ladite zone de surface est placée au-dessus
seulement desdites sections internes (9¢") et de
ladite section (127).

Un procédé selon la revendication 1, dans lequel
ladite fermeture d'extrémité comprend une boucle
interne de panneaux d'obturation (31 a 34) pour
obturer I'extrémité du récipient (C) et une boucle
externe desdits panneaux de scellage (41 a 44)
pour former une ailette de scellage, les premier et
troisieme panneaux de scellage (41, 43) compre-
nant des panneaux latéraux disposés de maniére
opposée (41, 43) présentant des surfaces internes
thermoplastiques et les second et quatriéme pan-
neaux de scellage (44, 42) comprenant des pan-
neaux pliés disposés de maniére opposée
présentant des surfaces internes thermoplastiques
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et dont le quatriéme panneau de scellement (42)
doit &tre compris dans un bec verseur et dont la
surface interne du premier panneau de scellage
(41) se compose de deux segments cote a cbte,
dont le premier est fixé de maniére relativement fai-
ble a une surface opposée et dont I'autre est fixé de
maniére relativement forte a une autre surface
opposée, ladite opération de direction comprenant
I'opération consistant a diriger du fluide chaud sur
seulement une portion unique (9a') du premier seg-
ment, portion (9a) qui présente la forme d'une
bande étroite, est inclinée de maniére générale par
rapport & la verticale et s'étend depuis une pre-
miére zone d'exirémité jusqu'a la zone d'extrémité
opposée dudit premier segment, afin de rendre col-
lante ladite portion unique (9a'), et a diriger du
fluide chaud sur une ou plusieurs parties (9¢', 107
de l'autre segment qui est ou sont d'une surface ou
présentent une surface totale supérieure a la sur-
face de ladite portion unique (9a") et qui comprend
(comprennent) une seconde portion en forme de
bande (9¢") inclinée de maniére générale par rap-
port & la verticale et s'étendant depuis une pre-
miére zone d'extrémité dudit autre segment jusqu'a
sa zone d'extrémité opposée, afin de rendre col-
lante ladite une ou plusieurs parties (9¢', 10).

Un procédé selon une revendication précédente
quelconque, dans lequel ladite opération de direc-
tion est effectuée par des moyens a fente (9, 12) qui
sont dirigés vers ladite surface intérieure et qui sont
d'une largeur W et sont écartés d'une distance H
par rapport a ladite surface interne, avec H/W
n'étant pas inférieur a 1, et avec le nombre de Rey-
nolds de I'écoulement du fluide a travers les
moyens a fente (9, 12) qui n'est pas supérieur a 10
000.

Un procédé selon la revendication 9, dans lequel
lesdits moyens a fente (9) sont sensiblement hori-
zontaux et dirigés de maniére sensiblement hori-
zontale.

Un procédé selon la revendication 9 ou 10, dans
lequel ledit H/W est entre 1 et 10.

Un procédé selon la revendication 11, dans laquelle
ledit H/W est d'environ 5.

Un procédé selon I'une quelconque des revendica-
tions 9 a 12, dans lequel ledit nombre de Reynolds
est entre 1 000 et 2 000.

Appareil utilisable dans le scellage d'une fermeture
d'extrémité d'un récipient comprenant une boucle
de premier, second, troisitme et quatriéme pan-
neau de scellage de fermeture d'extrémité (41 a
44), comportant des moyens a fente étroite (9) pour
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diriger du fluide chaud vers I'extérieur sur des por-
tions en forme de bande étroite thermoplastique
(9) des surfaces intérieures desdits premier et troi-
siéme panneaux de scellage (41, 43) afin de rendre
collantes lesdites portions en forme de bande (97,
et des moyens d'amenée (102, 110) pour amener
ledit fluide chaud vers lesdits moyens a fente (9),
caractérisé en ce que lesdits moyens & fente étroite
(9) sont sensiblement en forme de U pour diriger
ledit fluide sur une partie en forme de bande étroite
thermoplastique (9, 12") de forme sensiblement en
U des surfaces intérieures des premier, second et
troisieme panneaux de scellement (41, 44, 43) et
comprenant lesdites portions (9") pour rendre col-
lante ladite partie en forme de bande (9, 12)).

Appareil selon la revendication 14, dans lequel les
branches opposées (9) des moyens a fente sensi-
blement en forme de U (9, 12) comprennent des
sections inférieures respectives (9¢) adjacentes a
la base (12) de la forme sensiblement en U et des
sections respectives plus élevées (9a) plus loin de
ladite base (12), lesdites sections inférieures (9c)
s'étendant & un niveau plus bas qu'un niveau supé-
rieur auquel s'étendent lesdites sections plus éle-
vées (9a), et des sections intermédiaires
respectives (9b) reliant lesdites sections inférieures
(9¢) avec lesdites sections plus élevées (9a).

Appareil selon la revendication 15, dans lequel
ladite base (12) s'étend sensiblement audit niveau
plus bas.

Appareil selon la revendication 14, 15 ou 16, dans
lequel la base de la forme sensiblement en U des
moyens a fente (9, 12) présente la forme d'un V peu
profond dans un plan vertical.

Appareil selon une quelconque des revendications
14 a 17, et comprenant en outre un ensemble
d'ouvertures (10, 13) espacées les unes des autres
le long desdits moyens a fente (9, 12) et au-dessus
de ceux-ci pour diriger du fluide chaud sur un
ensemble de parties individuelles (10, 13") de ladite
surface intérieure espacées les unes des autres le
long de ladite partie en forme de bande (9', 12') et
au-dessus de celle-ci afin de rendre cette derniére
collante, lesdits moyens d'amenée (102, 110) ser-
vant & amener ledit flude chaud également vers
lesdites ouvertures (10, 13).

Appareil selon la revendication 18, dans lequel il
existe plusieurs desdites ouvertures (10, 13).

Appareil selon la revendication 19 dans sa dépen-
dance de sa revendication 15, dans lequel il existe
plusieurs desdites ouvertures (10, 13) au-dessus a
chaque fois de ladite base (12) et desdites sections
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inférieures (9c).

Appatreil selon la revendication 18, 19 ou 20, dans
lequel lesdites ouvertures (10, 13) sont des fentes
respectives (10, 13) dont les axes longitudinaux
s'étendent vers le haut et se trouvent dans des
plans respectifs sensiblement verticaux.
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